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Factorization
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At very high energy loss, the cross section
factorizes:

oo f(z,Q@% g(z,Q%

w g(x,Q*) describes the photon-quark interaction

= f(z,Q?) describes the quark hadronization

Factorization holds at high energies; how low does
it work?
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JLab Test Run Analysis
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38. Plots of cross sections and related quantitics 209
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Figure 38.20: Total and elastic cross sections for xp and x*d (total only) collisions as & fanction of laboratocy besm momentum and total

center-of-mase energy. Cosvesponding computer-readable data files may be found at http://pdg.1bl.gov/xsect/contents ‘htal (Courtesy of
the COMPAS Group, IHEP, Protvino, Russia, April 1998.) : T ' '
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7~ and 7 Differential Cross Section
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Cross Section Reduction
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JLab Test Runs:
Factorization at Low Energies?
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'AssumEtion of factorization allows extraction of
dv &v from the test runs. Result is in agreement

with high energy data.5

5M. Gluck et al., e-print hep-ph/9806404 (1998)
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Cross Section Reduction
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KINEMATIC PARAMETERS AND EXPECTED RATES

X Q2 E' |Thet e Pm Z |dsig(e,e'x)| Dff |dsig(e,e'\pix) |1l/sec
0.4 5.0 5.34 16.1 2.66(0.4 3.56 1.086 0.800 0.50
oA R e S R I S o—
0.50 6.5 5.07 18.8 2.77)0.4 1.75 1.080 0.380 0.23
0.50 6.5 5.07 18.8 4.16(0.6 1.75 0.506 0.080 0.07
0.60 7.5 5.34 19.7 2.66|0.4 0.48 1.075 0.110 0.06
0.60 11.0 2.23 37.4 5.86|0.6 0.13 0.530 0.005 0.003
0.65 8.0 5.44 20.2 2.62(|0.4 0.64 1.073 0.140 0.09
0.6% 10.0 3.80 27.1 4.92(0.6 0.13 10,.530. 0.005 0.003
0.70 S.0 5.15 22.0 2.7410.4 0.32 1.068 0.070 0.040
Y L )

* for 4cm LH2 target at I=50uA beam
** The value of fragmentation function "D" calculated
using parameterization from QPM model.
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Does Factorization hold ? @ Experimental Issue l
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The u valence quark distribution in the proton

.8

| | | I

l I | |

A

T @ =% [lall C Tesl Run <p@

‘ .
4
.
L,
m 5 35 g w_Jl. @ -
"?} : :‘ \r
¥ ;
. .

EMC, NP,B321(1989)54

JLADB proposed eigp

.
%
k-
%
A
.Y
- £y
:g, .
.‘:)‘:é)
L
r L
e
N T,
35 T




H(e,eTt) Dle,e'T?)
H{(eeT) D(e,e'T7)
J fo.cio rizection Fou

Assu.me Z~0.k D' /0" ~ 0.5

~ 0.6 - o
= - . a
Bo0s5F |
= F ____GRV94 L0
IB 04 W -~ ¢ CTEQ 4Iq
) e S MRS (A) low QA
03 E 3 el MRST (98)
- o-Te Pu*,
0.2 — I ‘t
01 - |
:  $34%
0 n T



Serni-Tnckusive - E&d:rogm &C&Z@s{
Og. Kt on LH: and LD2s

N%-Ng = -'-'9-%:.‘-29‘)— [D'f(z)-bfcaﬁ

+
NK G/s)[xuocml&
L S e A

— Expected rates or kit
5% tomes Qou Lhaun Cor T*

—» Dwrmg T rune we well colle:
;f&i fgoo kaong Sor eacl kinem

— \X/e \x‘/\om needed) addileo addebionad
owrs QJQE okuﬁx =04

OS 'l'.o ?j: S'Ea,i. "\'“‘OV‘QA-Q?’. ‘




SUMMARY
___g__gil—c;\io\miaﬂc% \

(oeems to work Sor JLAB Lest Piain)
(A 12GeV soulld much Setter !

(thor for test runm 5.5GeV)

HME + SHMS
LMo and LO2 ‘\:n-'a&fﬁ
(e.eMt) and (e,e'KE)

> Precise date sets with stk
cubs (wsk Gt ; 220.3) up
R=0.3 for G . 4o ; SO0
and "“‘!3@?- U-d ?WOuw Re .

—> Aeo Aau ad,as ossu@& wedh
P Ress strickacuds
Recs Y‘ec—usuan (Or S S i

(£ =10 —10  ; CLAS ?) _




